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(57)Abstract: 

PROBLEM TO BE SOLVED: To prepare a preparation capable of enabling the 
omission or shortening of a reaction process, or the improvement of gene 
expression-regulating function, without requiring denaturation step such as heating of 
a DNA and an RNA by using a specific cationic polymer as an active ingredient. 
SOLUTION: This preparation contains a cationic polymer constituted of a main chain 
derived from a polylysin and a graft-type side chain derived from a dextrin or a 
polyethylene glycol as an active ingredient. The preparation promotes the exchange 
reaction of a nucleotide sequence at a specific site in a double stranded DNA or an 
RNA hybridizing with a nucleotide sequence homologous to the sequence, such as 
fluorescent in situ hybridization, polymerase chain reaction, reverse transcription PCR 
(RT-PCR) or the hybridization of a DNA chip with a target DNA having a double 
stranded structure. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The preparation object which makes an active principle the cationic 
macromolecule for promoting the exchange reaction by the nucleotide sequence of 
homologous in this array of the nucleotide sequence of the specific part in duplex 
deoxyribonucleic acid or RNA. 

[Claim 2] The preparation object according to claim 1 with which a cationic giant 
molecule has a cationic radical in the repeating unit of a principal chain. 
[Claim 3] The preparation object according to claim 1 or 2 which has the graft mold 
side-chain structure where side-chain qualification of the cationic macromolecule 
was carried out with the hydrophilic macromolecule. 
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[Claim 4] The preparation object according to claim 1 which consists of a principal 
chain with which a cationic giant molecule originates in the poly lysine, and a graft 
mold side chain originating in a dextran or a polyethylene glycol. 
[Claim 5] Exchange reaction is fluorescence, in Preparation object according to claim 
1 to 4 which is what is produced on the occasion of the hybridization of situ 
hybridization (FISH), polymerase chain reaction, reverse transcription PCR (RT-PCR) 
or a DNA chip, and DNA that has label duplex chain structure. 

[Claim 6] The preparation object according to claim 1 to 4 which is what exchange by 
the single-stranded array as which exchange reaction is chosen from the antisense 
DNA or specific RNA, and the specific ribozyme of a nucleotide sequence in the RNA 
chain which has duplex chain structure produces. 

[Claim 7] The preparation object according to claim 1 to 4 which is what prepares 
gene expression and a duplicate when exchange reaction arises according to the 
nucleotide sequence of homologous in the specific nucleotide sequence and this 
specific array in the DNA strand which has duplex chain structure. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the preparation object of the cationic 
macromolecule for using it in the case of actuation of duplex deoxyribonucleic acid or 
RNA. It is related with the preparation object of the cationic macromolecule more 
specifically used in case the nucleotide sequence of the specific part in a duplex chain 
DNA strand or RNA chain is exchanged by the homologous nucleotide sequence (it is 
a complementary array to another DNA or the correspondence part of RNA chain.). 
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[0002] 

[Description of the Prior Art] Homonous recombination is reorganization of the 
genetic information in duplex deoxyribonucleic acid, and is a living thing phenomenon 
universally performed in living world for preservation of genetic information, and a 
duplicate. A homologous base sequence is discovered in the homonous recombination 
from a countless base sequence, and the exchange process of homologous chains is 
included in it. By today Within Escherichia coli, these functions The protein (RecA) to 
manage is identified (). [ Mol.Gen.Genet, 155, 77-85(1 977).Pro.Natl.Acad.Scl.USA, 
74, ] [ 5280-5284 (1977)-ro.Natl.Acad ] Sci.USA, 77, 2611-2615 (1980), etc., The 
protein which has the same function with similar structure is found out in the large 
range, such as a procaryote, eukaryotes (Cell, 69,457-470 (1992), etc.), and a virus 
(Nucl.Acids Res., 13, 7473-7481 (1985)). Moreover, these RecA(s) protein is becoming 
clear [ participating in homonous recombination deeply ]. It combines with a 
single-strand DNA, and RecA protein forms complex, and discovers the homologous 
base sequence between this single-strand DNA and duplex deoxyribonucleic acid, if a 
homologous array is found out, pass complex (Mie chain) formation with a 
single-strand DNA and duplex deoxyribonucleic acid — DNA is emitted 
(Tanpakushitsu Kakusan Koso.44,63 1-642 (1999)). Thus, RecA forms the 
heteroduplex which exchanged one side of a duplex chain, and goes. ATP and Mg2+ 
are required for this process as cofactor. 

[0003] On the other hand, the principle of the DNA strand exchange on the duplex 
deoxyribonucleic acid mentioned above is an important process in the polymerase 
chain reaction (PCR) magnification process with higher order structure from the 
reverse transcription PCR (RT-PCR) and the plasmid DNA from RNA. When 
specifically making possible hybridization of the primer to the complementary array on 
the single-stranded RNA chain which has these duplex deoxyribonucleic acid and 
higher order structure, and the composition of a magnification product further made 
into the purpose are completed, it is necessary to make hybridization of the following 
primer possible by heating by making the single-strand DNA or single stranded RNA 
used as mold dissociate from the duplex deoxyribonucleic acid or the 
double-stranded-RNA chain which is a magnification product. 

[0004] As an example which attained DNA exchange of duplex deoxyribonucleic acid 
artificially, without performing denaturation processes, such as heating, it has a 
peptide nucleic acid (PNA) (Nature Biotechnolpgy, 14.1700 1704 (1996), etc.), and the 
various report of new DNA and the genome analysis method using this PNA is carried 
out. However, although PNA promotes DNA strand exchange under low ion 
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concentration, under physiological ion concentration conditions, the engine 
performance falls extremely. Moreover, the present condition is there being a problem 
used as substrates, such as DNA polymerase, RNA polymerase, and a ligase, unlike 
the natural molds DNA and RNA, and having brought constraint to DNA and genome 
analysis by PNA. 

[0005] There is peptide-DNA complex as an example which conquered such a trouble 
of PNA (J. Am.Chem.Soc., 121, 2012-2020 (1999)). However, under Mg ion existence, 
since DNA strand exchange activity is checked, concomitant use with Mg 
ion-dependent enzymes, such as DNA polymerase, is restricted. 
[0006] As mentioned above, the function which RecA is performing in the living body 
is copied, and what can demonstrate sufficient function under various conditions is 
not reported. 

[0007] On the other hand, it was reported by the researchers who make this invention 
person the start recently that the copolymer of a comb mold (comb-type) promotes 
formation and stabilization of a DNA duplex chain or the Mie chain under conditions 
equivalent to in the living body (Bioconjugate Chem., 8, 3-6(1 997);Nucleic Acids 
Sym.Ser.No.39,1 33-1 34(1 998);Bioconjugate Chem., 9,292-299 (1998)). Moreover, in 
the paper of the above-mentioned last, it is also suggested that DNA strand Hazama's 
hybridization is promoted for the above-mentioned copolymer, especially the 
copolymer graft-ized highly in a low ionic strength medium. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention aims at offering a means 
which enables abbreviation of a reaction process or compaction, and relaxation of 
other conditions, without needing denaturation processes, such as DNA and heating of 
RNA, in case the nucleotide sequence in the specific part in duplex deoxyribonucleic 
acid or RNA is artificially exchanged for it by the homologous nucleotide sequence. 
[0009] 

[Means for Solving the Problem] As mentioned above, a certain fixed comb mold 
copolymer promoting formation and stabilization of a DNA duplex chain or the Mie 
chain under conditions equivalent to in the living body, and also promoting DNA strand 
Hazama's hybridization moreover is known, however, ** — the operations with the 
cationic macromolecule above although the Mie chain [ like ] DNA is stabilized by the 
specific copolymer which makes this copolymer the start — or it was found out this 
time that chain exchange of Hazama with a single-strand DNA, RNA and duplex 
deoxyribonucleic acid, or RNA can also be promoted separately. 
[0010] namely, this invention — ** — it is based on knowledge [ like ]. 
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[001 1] Therefore, according to this invention, the preparation object which makes an 
active principle the cationic macromolecule for promoting the exchange reaction by 
the nucleotide sequence of homologous in this array of the nucleotide sequence of 
the specific part in duplex deoxyribonucleic acid or RNA is offered. 
[0012] 

[The desirable mode for inventing] Duplex deoxyribonucleic acid or RNA means the 
chain which can maintain the higher order structure formed between DNA formed of 
the involution of A, a uracil (U), and G and C, or between RNA by the complementary 
base (or nucleotide) pair, for example, DNA, by the adenine (A), the thymine (T) and a 
guanine (G) and a cytosine (C), and RNA. Such DNA or RNA may exist in the piece of 
a body tissue on the context of this invention, without being isolated even if isolated 
from a biogenic substance. Of course, the compounded duplex deoxyribonucleic acid 
or RNA is also included. 

[0013] ** — about the end of DNA which became the nucleotide sequence of the 
specific part in DNA or RNA straight chain-like, or RNA — about pars intermedia — 
etc. — you may be the nucleotide sequence of what kind of part. [ like ] Moreover, it 
means that the base which constitutes an array is substantially the same as the 
nucleotide sequence of homologous in this array. Substantially, the nucleotide 
sequence of the above-mentioned specific part and a homologous array of as opposed 
to [ being the same ] it have the same each of A, T, G, and C in the order of an array 
which continues at least 95%, or the case where T is placed and replaced with U in 
such an array is said. 

[0014] Therefore, it has the intention of exchange reaction being exchanged by the 
single-strand DNA or RNA to which the nucleotide sequence of a specific part [ in / in 
the duplex deoxyribonucleic acid or RNA which consists of two complementary chains 
/ one of two chains ] has the nucleotide sequence of homologous in it. The case 
where it is exchanged as a format of concrete exchange according to the nucleotide 
sequence of homologous [ in / in the nucleotide sequence of the specific part of 
duplex deoxyribonucleic acid / a single-strand DNA or RNA ], or is exchanged 
according to the nucleotide sequence of homologous [ in / in the nucleotide sequence 
of the specific part of double stranded RNA / a single-strand DNA or RNA ] is 
mentioned. 

[0015] Although the nucleotide sequence of the homologous in a single-strand DNA or 
RNA occupies a part even if it occupies this singles-strand DNA or the whole RNA 
molecule, it has strongly the intention of what generally occupies the whole. 
[0016] Exchange or exchange reaction means that substitution reconstruction of the 
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nucleotide sequence of duplex deoxyribonucleic acid or the specific part of RNA is 
only carried out by the nucleotide sequence at the single-strand DNA or RNA of 
homologous at this array, and it is not accompanied by ****** of the nucleotide 
sequence of a specific part by birth. 

[0017] If this invention is followed, such exchange reaction can be efficiently caused 
under existence of a cationic macromolecule. Although you may be what kind of 
polymer as a cationic macromolecule as long as it ** to the above-mentioned 
exchange reaction, the cationic homopolymer and copolymer which originate in the 
monomer which can form cationic radicals, such as synthetic monomers, such as 
sugar, such as amino acid, such as a lysine, an arginine, and a histidine, and a 
glucosamine, ethyleneimine, diethylamino ethyl methacrylate, and a 
dimethylaminoethyl METAKUNO rate, for example can be mentioned. 
[0018] As for a cationic giant molecule, what has the graft mold structure where 
side-chain qualification of the further above-mentioned cationic homopolymer or 
copolymer was carried out with the hydrophilic giant molecule is desirable. As such a 
side chain (graft chain), water-soluble polyalkylene glycols, such as a polyethylene 
glycol, Water-soluble polysaccharides, such as a dextran, a pullulan, an amylose, and 
arabinogalactan, The water-soluble polyamino acid containing hydrophilic amino acids, 
such as a serine, an asparagine, a glutamine, and threonine, The water soluble polymer 
compounded using acrylamide and its derivative as a monomer, The water soluble 
polymer which uses the derivative (an example, hydroxyethyl methacrylate) for a 
methacrylic acid and an acrylic-acid list as a monomer, and is compounded, What is 
formed with one or more sorts of water soluble polymers chosen from the group which 
consists of polyvinyl alcohol and its derivative can be mentioned. 
[0019] As a more desirable cationic macromolecule, it is Above Bioconjugate, for 
example. Chem. and the thing expressed with the following general formula which is 
indicated by 9,292-299 (1998) can also be mentioned. 
[0020] 
[Formula 1] 
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[0021] Dextran side-chain qualification alpha-Pori (L-lysine) 
(It is hereafter written as alpha-PLL-g-Dex) 
[0022] 
[Formula 2] 

X OH n CH J 

(\OH_XH2NH NH 2 

OH i_ 



[0023] Dextran side-chain qualification epsilon-Pori (L-lysine) 
(It is hereafter written as epsilon-PLL-g-Dex) 
[0024] 
[Formula 3] 



— ( CH sCH) n CCH 2CB)^_^ 
H £h 8 CH a 




[0025] Dextran side-chain qualified type poly allylamine (it is hereafter written as 
PAA-g-Dex) 

Alpha-PLL-g-Dex and epsilon-PLL-g-Dex can use it preferably in this invention 
especially among the above-mentioned cationic macromolecules. 
[0026] ** — since the optimal value is changed by the concrete purpose of use, it 
cannot limit, but if the molecular weight of a cationic macromolecule [ like ], the chain 
length of side-chain qualification radical itself, and extent of a graft are these 
contractors, they can choose each optimum value as reference for the 
below-mentioned example — I will come out. 

[0027] although the preparation object which makes the above-mentioned cationic 
macromolecule an active principle will be offered if this invention is followed — ** — 
unless it has a bad influence on the target exchange reaction, the crude object of the 
compounded macromolecule or the refined macromolecule, and the need can 
constitute a preparation object [ like ] from a buffer, a physiological saline, etc. 
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Moreover, macromolecules may be one sort or two sorts or more of mixture. 
[0028] In the exchange reaction according to this invention, generally, such a cationic 
macromolecule is chosen so that the electric charge ratio of a cationic radical to the 
phosphate in ** (single-stranded +2 heavy chain) DNA and RNA with which exchange 
reaction is presented may be preferably set to 0.5-1000 0.1 or more. As for the mole 
fraction of the single-strand DNA to the duplex deoxyribonucleic acid or RNA with 
which exchange reaction-ed is presented on the other hand, or RNA, choosing so that 
about 5 may be exceeded is advantageous. 

[0029] Exchange reaction can be performed under temperature in which duplex 
deoxyribonucleic acid or RNA does not carry out thermal denaturation, and it can be 
performed, without needing cofactors, such as ATP and Mg2+. As for the 
above-mentioned temperature, it is desirable that it is the physiologically permissible 
temperature which a bad influence does not produce into a living thing cell etc., for 
example, about 5 degrees C - about 40 degrees C. 

[0030] The cationic giant molecule according to this invention can exchange 
efficiently the nucleotide sequence of the specific part in duplex deoxyribonucleic acid 
or RNA by the nucleotide sequence of the homologous of a single-strand DNA or RNA 
under the above-mentioned conditions. As long as an oligonucleotide is 5 or more 
mers, what kind of chain length's thing is theoretically sufficient as it. In addition, this 
invention is preferably applicable to 1 0 or more mers the array of 500 or less mer. 
Therefore, the preparation object of the cationic giant molecule of this invention is 
PCR using the function of the hybridization of the oligonucleotide which supports 
duplex deoxyribonucleic acid, the primer to RNA, a probe, an indicator, physic of itself 
known, etc., the primer subsequently to duplex deoxyribonucleic acid or the specific 
part of RNA hybridized, or a probe or an oligonucleotide and a RT-PCR process and 
the process using a DNA chip, and Fluorescence in. In the nucleic-acid analysis using 
situ hybridization, it is useful. 

[0031] Moreover, the cationic macromolecule according to this invention also when 
promoting exchange with the antisense oligonucleotide which includes the 
complementary sequence to a specific part to up to mRNA with double chain 
structure, a ribozyme, a deoxy ribozyme, and the oligonucleotide for 3 heavy-chain 
formation and raising the gene control function of these oligonucleotides is useful. 
Furthermore, by producing exchange of a complementary nucleotide chain with the 
specific part on a genomic DNA duplex chain, also when controlling a copy (adjusting 
association of DNA affinity protein), and an imprint course, it is useful. 
[0032] 
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[Example] Although the exchange reaction of a duplex chain oligonucleotide and a 
single-stranded oligonucleotide is mentioned and this invention is hereafter explained 
concretely in order to make an understanding easy, these reactions are understood to 
be those to which Hazama with long-chain duplex deoxyribonucleic acid, RNA and a 
single-strand DNA, or RNA happens similarly. 

[0033] Example 1 : It is Hokkaido about the oligonucleotide of the DNA strand 
exchange following table -1 between the single-strand DNAs and duplex 
deoxyribonucleic acid by alpha-PLL-g-Dex. System It purchased from Science and 
high performance chromatography refined. A refined oligonucleotide is dissolved in the 
phosphate buffer (0.5mM EDTA, 150mMNaCl.pH7.2) of lOmM(s), and it is UV. By 
carrying out UV absorption measurement, DNA concentration was determined in 
spectroscopy (BeckmanDU 600). Duplex deoxyribonucleic acid was prepared by 
carrying out equimolar (1.54microM) mixing and carrying out annealing of the DNA 
which has E-1 of Table -1, and the complementary sequence of E-2. 
[0034] 
[Table 1] 









ODN E-1 


5' 


- ATGGTGAGCAAGGGCG AGGA- 3' 


ODN E-2 


3' 


-TACCA(H«JTTCCCGCTCCT-5' -FITC 


ODN E-3 


5' 


-TCaCGCCCTTGCTCACCAT-3' 



[0035] Alpha-PLL-g-Dex is Above Bioconjugate about the composition, purification, 
and analysis. Chem., 8, 3-6, and the cationic polymer that were obtained by carrying 
out according to (1997) were used. 

[0036] The DNA exchange experiment was conducted in the following procedures. 
The single-strand DNA of a constant rate was added in 10micro of 
duplex-deoxyribonucleic-acid (duplex) solutions L of 1.54microM, and the DNA 
solution was prepared so that the mole fraction of [single-strand DNA]/[a duplex 
chain] might be set to 5. A mole ratio [ as opposed to the phosphate radical in DNA of 
the polymer amino group to this DNA mixed solution ] [0037] 
[Equation 1] 

( [7iys) flj7 ^ / [*x:7*-h wa ©«*ho 

[0038] The polymer was added so that it might become ** 2. Furthermore, MgCI2 was 
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added so that it might finally be set to 10mM(s) f and buffer solution was added so that 
each DNA solution might be set to 25microL Each of this sample solution was 
incubated at 37 degrees C and 15 degrees C. DNA strand exchange reaction was 
suspended by ice-cooling after [ predetermined time of ] sample CHABU. Then, the 
salmon sperm DNA (5microL, 1.7 mg/mL) was added the making DNA and a polymer 
dissociate purpose. The amount of DNA exchange is Biofil about the fraction of the 
duplex deoxyribonucleic acid by which fluorescent labeling was carried out by carrying 
out polyacrylamide electrophoresis (100 V/cm, 2 hours) of the sample 13% in TBE 
buffer solution. Bioimage It asked by analyzing by Analyser. Moreover, the rate of DNA 
exchange was computed by the following formulas -1. 
[Formula 1] 

Rate (%) of DNA strand exchange =(1 -[fluorescence intensity of double chain after 
reaction]/[fluorescence intensity of double chain before reaction]) x{(mol of double 
chain number + single-stranded mol number)/(single-stranded mol number)} x100 
result is shown in drawing 1 . In 37 degrees C, when alpha-PLL-g-Dex did not exist, 
even if incubated for 30 minutes, even in the incubation for 5 minutes, the rate of DNA 
strand exchange arrived at the bottom of alpha-PLL-g-Dex existence to 90% to 
having been exchanged by the homonous single-strand DNA and 30% of the 
FITC-label DNA in duplex deoxyribonucleic acid having been a request. Moreover, 
when the same experiment was conducted at 15 degrees C, and alpha-PLL-g-Dex did 
not exist, alpha-PLL-g-Dex arrived at the bottom of existence in 1 hour at 50% of 
rates of DNA exchange to having been required for 24 hours or more reaching 50% of 
rates of DNA exchange. 

[0039] Example 2: About the same DNA as the effectiveness example 1 of Mg ion 
exerted on the DNA strand exchange facilitatory effect of alpha-PLL-g-Dex, it is 
10mM. It prepared so that it might become the ratio of various single-strand DNA / 
double chains DNA to the buffer solution which does not contain MgCI2, and the 
included buffer solution, and alpha-PLL-g-Dex was added so that an electric charge 
ratio might be set to 2 to this. This sample was asked for the rate of DNA exchange by 
the approach equivalent to an example 1 after 30-minute incubation at 37 degrees C. 
[0040] Although the result was shown in drawing 2 , it became clear to have the DNA 
strand exchange promotion ability in which was not concerned with the existence or 
nonexistence of Mg ion, but alpha-PLL-g-Dex was excellent. 

[0041] example 3: — comparison alpha-PLL and epsilon-PLL of DNA strand exchange 
by alpha-PLL-g-Dex, alpha-Pori (L-lysine) (alpha-PLL), and epsilon-Pori (L-lysine) 
(alpha-PLL) — SIG — what was purchased from marl DORITCHI Japan and the Wako 
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Pure Chem industry was used. The same thing as an example 1 was used for 
alpha-PLL-g-Dex. On the other hand, DNA strand exchange reaction was performed 
like the example 1 except the addition and reaction time of a polymer. That is, the 
polymer asked for the rate of DNA strand exchange, after the charge ratio of the 
polymer which exists in a system and which carries out a DNA pair added so that it 
might be set to 0.5, and 1 and 5, and it performed exchange reaction in reaction-time 
30 minutes. 

[0042] A result is shown in drawing 3 . In alpha-PLL, 40% and efficiency were low 
about 60% at alpha-PLL to the charge ratio 0.5 having shown about 90% of rate of 
exchange in alpha-PLL-g^-Dex. However, when any PLL increased the addition and 
was made into the charge ratio 5, the rate of exchange equivalent to 
alpha-PLL-g-Dex (at the time of the charge ratio 0.5) was shown. 
[0043] Example 4: The comparison above Bioconjugate of the DNA strand exchange 
promotion ability of alpha-PLL-g-Dex and PAA-g-Dex Alpha-PLL-g-Dex was 
variously compounded by the approach of a publication to Chem., 8, 3-6, and (1997) 
(Table -2). Moreover, PAA-g-Dex was compounded by the same technique as 
alpha-PLL-g-Dex from PAA (Nitto Boseki) and a dextran (Table -3). 
[0044] 
[Table 2] 

m-2 i»i:ftltePLL-g-Dex 





U ^>WSK«t'«D e xa*A* («) 


a-PLL-g-D e x (5) 


5 


a-PLL-g-Dex (8) 


8 


a-PLL-g-Dex (15) 


1 5 




g-D e x 




v v >mmzti-rz d e x*a* c«) 


PAA-g-Dex (5) 


5 


PAA-g-Dex (8. 5) 


8. 5 


PAA-g-Dex (1 1. 5) 


11.5 



[0045] DNA strand exchange reaction and evaluation were performed like the example 
3 except the used polymer (Table -2, Table -3). 

[0046] A result is shown in drawing 4 . DNA strand exchange promotion ability became 
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clear [ a high thing ] from PAA-g-Dex to which the direction of alpha-PLL-g-Dex 
which has alpha-PLL in a principal chain also in which Dex content and which charge 
ratio has PAA in a principal chain. 

[0047] Spermine by which stabilizing the comparison duplex deoxyribonucleic acid of 
the DNA strand exchange promotion ability of a cationic compound besides example 5: 
and alpha-PLL-g-Dex is known (and the comparison of the cationic surface active 
agent with which promoting remarkably the hybridization from single-stranded [ of a 
complementary DNA chain ] is known, cetyl trimethylammonium Promid (CTAB) 
(Proc.Natl.Acad.Sci.USA, 88.8237-8241 (1991)). alpha-PLL-g-Dex, and 
epsilon-PLL-g-Dex was performed.) In addition, epsilon-PLL-g-Dex was compounded 
like alpha-PLL-g-Dex, using epsilon-PLL as starting material, spermine and CTAB — 
SIG — it purchased from marl DORITCHI Japan and DNA strand exchange reaction 
and evaluation were performed by the same approach as an example 3. 
[0048] A result is shown in drawing 5 . It turned out that alpha-PLL-g-Dex promotes 
chain exchange reaction most effectively. 
[0049] 

[Effect of the Invention] Above, by this invention, in the hybridization of DNA, such as 
PCR. and RNA which needed denaturation until now, effectiveness is further raised 
compaction of a process, relaxation of conditions, and by pressing down nonspecific 
association, and improvement in the gene expression accommodation function by an 
antisense DNA/RNA, a ribozyme, the Mie chain plasticity oligonucleotide, etc. 
accompanying the improvement in functional of a DNA strand and RNA chain 
exchange, and an incubation is enabled further. 
[0050] 

[Layout Table] 

**110** Maruyama Thickness Atsushi and Maruyama <120> Cationic macromolecule 
preparation object for promoting nucleotide sequence Hazama's exchange <130> 
9909038 <160> 2 <210> 1 <211> 20 <212> DNA <213> Artificial Sequence <400> 1 
atggtgagca agggcgagga 20 <210> 2 <211> 20 <212> DNA <213> Artificial Sequence 
<400> 2 tcctcgccct tgctcaccat20 



[Translation done.] 
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ciw&«7] san&sak ra»»i6**rr*DNA 

fclcfcttStfS©? * - FEHIfcREfllOflEI©* 

fss&tf«»i&aiisi-r« t>©-c*s«#si 1 ~ 4 ©«,vf 

n^tlEKOBKHIfto 30 

imfXDmm&mwi 

[000 1] 

&3 W± R N A^KfcttSlfSgPtiE©? * U** FE5U 
*fiWft?^U*^FE5«J (fcS-tfODNAJ&Sl^tt 
RNAa©JffiaWftK3tUTttffi*fEJIJ'P**o ) ^ 

[0 0 0 2] 40 

[ft*©&fl5] ftmwimz.it. -ms&DNAKtsifz 

*B§®ftT-£n5>©$f6£ofr£if£*y 
/^I (RecA) ffi^tl (Mol. Gen. Ge 
net., 155, 77-85 (1977). Pro. 
Natl. Acad. Scl. USA, 7 4, 5 2 8 0 
-5284 (1977) ;Pro. Natl. Acad 50 
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Sci. USA, 77, 2611-2615 (1 98 

o) &a , mmmzmfm<Dmm*t&*vx 
mmM%M. m&m. (ceii, 69, 457- 

4 7 0 (1 9 9 2) &£) , ^'f^l/X (N u c 1 . Ac 
ids Res., 1 3, 7 4 7 3-7 4 8 1 (1 9 8 

5) ) £2j£^ttH-eMffl*ftTl^3o CftC,R 

Cfctflfl&frfcaOoofc*,, RecA^^Ilt 
*«DNAtH6^L«^»*JBjaU £©#$SD NAi 
-fi^D N A fc©BIK:45ttSffirafcJfiSEJlJ*«Lttl 
fo «BIE5»J*J10»tai-r4:, *IIDNAi;-S^DN 
AfcO»&f* (HS$D fteit, DNA^jKtti1-§ 
(Tanpakushitsu Kakusan Ko 
so. 44, 6 3 1 -6 4 2 (1 99 9) ) 0 CO<t9 

$LTtT<o commim, ATPfc^Mg 2 * mm 

[0 0 0 3] -73, ±2ib£rfiiaDNA±©DNA$i 

^©igaa » mym&zwo rnaa^ ©&fs2p p c 

R (RT-PCR) ^7^^ FDNA^6©^y^5 

— vmmB.& (pcr) tifi^@t*j^Tfig^yp-fe 

%frr§#«R n Aia±©tBME5ij^©^7-rv-©/N 
^^y^-r-if-s/ay^oj^-r^iii:, § 

fclC«fe5iia!i:a«#aDNA*S^{4*aRNA** 

BgfcrrfcsrsaDN A*fettra«R n AmfrZM 

[0 0 0 4] rlfDNAODNASM»^f 

FiK(PNA) tffet) (Nature Biotec 
hnolpgy, 1 4. 1 7 00 1 7 0 4 (1 99 

6) £2) % C©PNA£Et\fcSrL^DNA33J:i;y 
/A^ffijWMWMrSttTVSo LfrL&#6, PN 
Attfi-f*>«KT'ettDNA«KJft*ffi5t'r*^ £ 

aw-r>t^isa*ftTT-«, ^©tttiAWTfgT-r 

5» Sfc, 55M?SDN A-^RNAilt&tK DNAtfU 
J*5~ B, RNA#y^7-WJ^— &3:Z<Dmn.t 
i£t>1Z^?3mtj t &*). PNAtcJ:§DNA^yyi,ft?*f 

[0 0 0 5] £<D£o%PNA<Z>fflm&*'%MLrcmt 
Lttt, ^^F-DNAa^{*«<** (J. Am. C 
hem. Soc, 121, 2012-2020 (19 
9 9) ) c LfrLfttf&„ Mg^SfiETfttDNA 
«S»?Stt*i«lfl#4nSfei6, D N A 4?U ^ 9— 

[0 0 0 6]±lOJ:^C, tftftTRecA^T 



(3) 

3 

[0 0 0 7] «fi, *f8W#**J»fc-r*0H*# 
e.KJ:t», <LS (comb-type) ©n#y?- 
ti\ 4ftrtfcHI*0*ffTT?DNAra«*«l>ti=a 

oconjugate Ch em., 8, 3 — 6 (19 
97) INucleic Acids Sym. Se 
r. No. 39, 133-134 (1998) ;Bio 
conjugate Chem., 9, 292-299 
(1 99 8)) 0 Sfc, ±EO««0»A'P{4» ±123 

#yv- x ttt**fcif57MbSft;fc3#yv-tftf io 

[0008] 

SWSISK:, DNA^RNAOiPllWrHOKttjia** 
g£-f§Ct&<, EJ£:/P-fe;*©!W&fcS^ttJIIt» 
*©ffi©*fl^l^*iftBi:*SJ:3ft¥8*«0W-* 
^i:^gWi:f5o 20 
[000 9] 

fe, DN A«fflO/N>f7U^-fHf— >3>*feffiJ§-r* 

n a jifflftoa * y v- k «t o r££{b£ n* 1 1 frfr 
±12© * o tmczrc ama k jnh d n a & 5 ^ 

ItR N A hZlfillD N Aifc3WiR N A i:©M©»35» 30 

[0 0 10] *»Wl4^«k3«:»lj|lcS<t, 

[0 0 1 1] LfctfoT, *»WK«ktlff» — ItilD N 
AfcS^ttRN AKfcttSWSSMft©? KE?>J 
©KEWfcfflRI©? * KE?>JK:<fc33a&5££{E 

[00 12] 

[58W*HflS-r5fc»©»$b^ffi«] HM«DNA» 40 

F) Ms m*.t£. DNATli, 7f-> (A) 
(T) Jk&97-V (G) (C) , RNAT* 

ti\ Ai: 1 ^^^ (U) 1s&-(fGtC£<Dtt&lc£.*)B 

nfcH«iDNA*«^{iRNAt,a^*n*o 50 



#§82001-78769 
4 

[0 0 13] frcfcS&DNA&Sl^iRN AtCfcttSff 
SaMft©**M-*-KEJ>lfc8:, fiiltt&l&ofcDNA 

PE3»ja A , T\ GRlfC (DZft^Wpft <£$>95 

©J: 5 SEailctt^T T^U icmtRA. 6ftTV«*£ 

[0 0 14] LfcibT, SSftSiStt, ffiffito&r*© 
*3^e*«r«KDNASfcttRNA*<, r#©$(©? 

■5<D-#©JBfcft«-Stt£aSffi©7 * U*?- KE5»Jtf* 
ntfflP©? * M"t^ KE^JfcWf £#aD N A 
RNAfc«fct)2fiESl*n*Cfc«««HSnT^«. HftW 
*a«©«5S£LTtt, -fiaDNA©1#£g|3{4©7* 
U*?- HEJUaUiUBD N A&St^tJR N A tefeW-StBR 

^ R N A ©# ?£^{£© 5? * M-f - KEftftMNR DNAS 
R N A KfcltSffllp©;* £ M"?- KE^JK i »3 £ 

[0 0 15] SLSDNAfc&^ttRNAKfettSffllBI© 
? * KE5U«\ RJiMfiDNAil&SWiRNA^? 

oTtit* HBOTfc£tt*£ii>Sfc©%3iKItBIL 

[0 0 16] SaftfeS^ttStHSfSfctt, nfi»DNA 
*S^«RNA©«PSgPffi©?^U*f-KEJlj3b\ 12E 
5»JKfflra©*aD N A&5 R N A £7 £ U:*^ FE 
5>JH:«k»)#K:An§fc»)#»j«*n*cfc%*ii|cU 4 
*©W£aWft©5» * U**- KE5>J©ttWI»*#3 fc©T- 

[0 0 17] *aWKfieAfcf, C©J:3ag»KJSti\ 

tf, u^y, tX^-^>SS©75/», y 

;1/3^5>^©II, x^bW^y, ->*xf;|/7$/x 

- h «©£«* / v-#© * f-^- >tt»«jgis L 3 § * 

[0 0 18] A^-^^ttK^tt, ±12©*^ 
* >tt*-t* 'J v-fe * ^tt a * y v - 

i/> 0 c©«fe5*«ia (^77 h^) i:LTf±, *'Jxf 
U>?y 3-;WfOTk»tt#y 7;V-+U^^y 



(4) 



7*^75 FRtf^©^tt£^/v-i:L 

[0 0 19] iDtfaJU^Af-^i'tat^fctTtt, 
093. & ±fEB ioconjugate Chem. , 
9, 2 9 2-2 99 (1 9 98) CfSit£ftTV£ £3 
*TS!©HI^T*Sft*fc©*StfSC fct>T**o 

[00 2 0] 

[ft 1 ] > 



10 





WW 2001-78769 
6 

NH-CH-CO^ira-CH-CWpjp 



[0 0 2 1] f^F^i'li 

(JMT, a-PLL-g-De xtmitZ) 
[0 0 2 2] 
[ft; 2] 



a-#»J (L->JS> 



-p-CH<CH»>4N^£^-C-(CH,>7N^- 



H 2 NH 



[00 2 3] x*Xh5V®M«gf|i£-#y (L-U5> 

GKT, e-P L L-g-De x i:WgB"rS) 
[0 0 2 4] 
[ft 3] 




30 



[002 5]f*Xh7 >lfl£&ft£!# ij 7 ij a y 

GMT, PAA-g-De x^BSI2-r§) 
±EO*^*>tt*KH 1 ©5^ Wlc, a-PLL-g- 
DexMe-PLL-g-De x***56W»Cfe^T»$ 
L<fl!fl§-C£S. 40 

[0 0 2 6] fr±3ft***54ti(5*y0*H* S 

[0027] *awfcflw.tf» ±E*^*>tt*^« 



[0 0 2 8] C©*5**f-*>itJ»i^tt % *«WtC 

3& DNAfcSl^ttRNAfcfctf-** 
X7 x - h K *W 5 * >"ltS©^«Jt *^ O.ltt 
±s »^L<ti0. 5-1 0 0 0fc*5<fc3K:8fcrft 
§o tt£lRK&lcft£n«z^D NASSAU: 
R N A £2tf S D N A & 5 R N A ©*;l/J±^(i 

[0 0 2 9] £&KjSti, -HDN A$4^ftRNA 
tf^ttL&l/^&SjaTTlT? C ATP 
^Mg 2 ' 42©ttlftB ; F*i25lfrs<:i:a<ff5ct 

[0030] ^m^mts^ty&M^^t. ±e© 

^ffTT-aiiD N A**W4 R N A tCfettSlfSWffi 

©^ * i<*=f- Ymm*m&D n a &s rna ©rano 

©5?^^f-FE?iJT«ct<S^#5 0 *'Jri2* 

uxrrn, 5m e r tLh-paBftaaaLhi^aaiifi 

©fc©T?t>«fcl/\, ffSL<B10merfiUh50 
Omer ttT©E9Jfc*38Wttaffl-e# 3o Lfcjtfo 

t\ *aw©*f-*>tt«»?©wisi«9tt, mtf, - 

H\ *ftg#B^©^*l^**Sm-S*'J=r?* 
Afe*^ttRNA©«p«aJfflt/W7 l J^XLfc7'7 



(5) 



ffi-f 5 P C RRtfR T-P C R -fa-bX^D N kf-yf 
*RW7u*7>* i)Kin sit u/vTTW-M? 

[00 3 1] 2«B*li«j$OmRNA±'\ffig 

fc, y/ADNA2fia±O«fS<0fftti:OtBMW7^ 
[0 0 3 2] 
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8 

©IlS«DN AS&5W4RN AfclUHDN A&i^teR 

NAtoBTt, R^iig<:3t>©£gft?£ftT^5o 

[00 33] ^»Jl : o-PLL-g-De xtiSi 
*DNAfcrMJRDN AfcOffl^CDN A«£SI 
TIBS- 1 ©*'J rf? * F*H o k k a i d o 
System Scienc efr&BfAL^ iSiii&ft^ 

U*^F*1 OmMCWIMWWR (0. 5mM EDT 
A, 1 5 OmMN a C 1 . pH7. 2) lilffiMIU UV 
X^FaX3(f- (BeckmanDU 6 0 0) tc 

fee m- 1 © E - 1 t E - 2 ©ffilfttK5>J**rr 3 D N 
A (1.54/iM) iI£U 7--U>y*r* 

cl illCcfct). rSaDNAfcSMlLfco 
[0 0 3 4] 

[Si] 
F 









ODN E-l 


5' 


-ATGGTGAGCAAGGGCGAGGA-3' 


ODN E-2 


3' 


-TACCACTCGTTCCCGCTCCT-5' -FITC 


ODN E-3 


5' 


-TCOCGCCCTTGCTCACCAT-3' 



[0 0 3 5] o-PLL-g-Dexli, ^©£$u fit 
Sk ##T%±ifiB ioconjugate Che 
m., 8, 3-6, (1 9 9 7) KtfcoTfroTfc&n 

[00 3 6] D N A X«ll»«ttTO^Weff o fco 
1 . 5 4 fiM©ZlfiiiDN A (duplex)illO 



K/iLK-JE«OJMBDNA*WPU [#»DNA] / 
[TOR] 0*;WtW5fctt*J:5fcDNA»K*|| 



( [7i;s) 



*30 



[00 3 7] 

OKI] 



[0 0 3 8] ^2t*S«fc-5K#>jT— *SaiPLfco ^ 
g&fityc 1 OmMfcfcScfcdlCMgC Iz^ma 
&DNAig$tf2 5 p Lfc***3K:fflli»«** 
iatfco C<D&V>7A4M&lt3 7°CRZf 1 S'CTM':' 

Sdi:tctl3DNA^SSS^%#±LfCo D 
NAi:^Uv-*»Jt*^:*SWT, ^W?DNA 
(5/iL, 1.7mg/mL)*iftlUo DNAS* 40 
fttt. tfy:7/l/*TBE«aiig«epl 3%#y7*U/l> 
75F«S[8cft (1 OOV/cm, 2W U 
I«nft-I»DNA077*J/3y*B i o f i 1 
Bioimage Analyser XMffi?Z> CtiC 

Ki] 

DNAiSSgS* (%) = (1- [SJS»©2«fi©*)t 
/ [fij£ttt©2fi»©3l*3Slfi] ) X {(2mm 
©t;b»+¥a©t;l/») / (J*»©*;l/») I xio 50 



0 

IS**HlK:^r. 3 7 'UC&l^Tfi, a-PLL-g- 
DexWftlftl,^ 3 0^>^^-Htfe 
-fi^DN A>*><DF I TC-7^;l/DNA<D3 0%tfffl 
RW¥» D N A t J: o TXSI*nfe©*-e»o fc©k:» 
L, a-P L L-g-D e x#ftTK^^ta, 5#©^T 
y^a^-^ 3 >T*feDNA^^W9 0%fCjiL 
/-Co 1 5t:TPI«©||»*ffofci:C5 % a-P 

L L-g-D e xtfft&Lft^m-klClS^Tl*, DNA£ 
IMS 5 0 %lcm? %<DIC 2 4 B}|IUXJb£W?&9;fc4>lC 
MLX, a-P L L-g-D e xftftftTFItds^XttZ. 1 
BtKT' D N A 5 0 %KM Lfco 
[0 0 3 9] HSI0IJ2 : a-P L L-g-D e x ©D N A 

«3**ffi3iab*fcRtrr m g ^^©^m 

^MU £|ilUDNA£\ lOmM MgCl^tJ 
*v«B»« ££&ttffi?8Klca4:9:JiM8 DNA/21 
«DNA©itfcfc*J:3fc:»!ilU cntCffiMittf 2fc 
^Si^ta-P L L-g-D e x^rip^./c 0 C0^yf 



(6) 
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>i/*3 7ic'?3o$H5'*a'<-Mfc 1 mam 1 1 mm 

&£&T* D N A SS»***»fc 0 
[0 0 4 0] ig*%02lC^f)b^ Mg^*>0#Sfc 
&8fce>-f a-P L L-g-D e x rfflgnfc DN Att&glffi 

[00 4 1 ] 3 : a-PLL-g-Dex, o-4?U 

(L-y5») (o-PLL) Rtfe-tfU (L-US^O 
(o-PLL) fC**DNA«S«©Jt« 
a-P L LM"£-P L Ltt, v'^VT^KU yf-5>lr/< 

P L L-g-D ex Ji, Mtcni tm®<Dt><D*m^rco 

tf, 0.5, iatf5tftS«kat»*nU SfS^fK3 
0 #T*£«IEJS*«L-fcC>'5, D N A«£it*£$& 
3?- 2 3MW:«UtePLL-«- 



[0 0 4 2] m3lC7jkto a-P L L-g-D e 

LT, o-PLLTI4ft6 0% 1 a-P L LT*tt 4 0 %t 

aawM»jWis*»ofc. l*»u ^fnopLL-et, $ 

taMfcif^LmffiitSK-fSt, a-PLL-g-Dex 
[0 0 4 3] H»J4 : a-P L L-g-D e xt PA A- 

g-DexoDNA msmmmtotm 

10 ±fBB i o c o n j u g a t e Chem., 8, 3 — 
6, (1 9 9 7) £f2$©73i£KJ:!5, l^?o-PLL- 
g-Dex*£$L£ (g-2) o £fc PAA-g-D 
extiPAA (BJK&5M) tf*Xh7>Wa-PL 
L-g-D e xfcE«©mx?Sj«Lfc (£-3) . 



* 

D e x 



[0 0 4 4] 
[«2] 





•J ^>SIi:St«De xa&As* (%) 


a-PLL-g-Dex (5) 


5 


a-P L L-g-D e x (8) 


8 


a-PLL-g-Dex (1 5) 


15 




g-D e x 




U S> >HSK*r-#-5 D e K*»Am (.%} 


PAA-g-Dex (5) 


5 


PAA-g-D e x (8.5) 


8. 5 


PAA-g-D e x (1 1. 5) 


1 1. 5 



[0 0 4 5] DNAMSftEJSRtfffffitt, ttfflbfc* 
Uv- (g-2, *-3) JJWfi*«iffil3fc|PI«K:ffo 

[0 0 4 6] *SJft*Bl4fc:jjV*-o ^fn<DDe x#ftfc 
ittV^nott^itiC^Tfea-P L L*i»fcKPO 
a-P L L-g-D e x<Dfit>\ P A A*±»tKPOP A 
A-g-De x *0DN A«X»ffiJt)|63WS^Ci:A^6 40 

[0 0 4 7] HMII5 :fl&©*^*>tt{t^ft»i:a-P 
L L-g-D e x©DNAaX*ffl3tftl©tt<Szl«iDN 

mm d n a gt©*^ e.©/ vf 7 u ^ -tf- *> 3 > * 

£|J, -b^l/hU^^I/r^-^Aya^ K (CTA 

B) (Proc. Natl. Acad. Sci. US 

A, 8 8. 8 2 3 7-8 2 4 1 (1 9 9 1)), a-P 

L L-g-D e x t e-P L L-g-D e xOifctfr&fro 50 



fc 0 &*5, e-P L L-g-D e x (±, ttMK^LTe- 
PLL*fflV\ o-PLL-g-DexHStt^Lft, 
^fcitfC TAB fii/^x'T^ F 0 y ?zs*s* 

[0 0 4 8]SI%@5CSt. a-PLL-g-Dex 

[0 0 4 9] 

BSE®**] tt±*3fBflfcJ:»)» ctift«^g 
bfc P C R&if D N A^R N A0;vf:T'J £V-tf-5/ 

S&fctt* DNAaatfRNAtxH^y+a^ 
— >3 >©«Hl[S]±lCff5, 7>ft>XDNA/RN 
A, 'J#1f-YA*J:tfH«Bgiatt*U J5»^l/**-K 



(7) &M2 0 0 1 -7 8 7 6 9 

11 12 
[0 0 5 0] * * QEW&J 

<i i o> iuk m 

Atsushi, Maruyama 

<i 2o> ztisxrvmpmvimzmtztcibviji-xyimft?®®- 



<13 0> 9909038 

<1 6 0> 2 

<2 1 0> 1 

<2 1 1 > 2 0 

<2 12) DNA 

<2 1 3> Artificial 

<4 00> 1 

atggtgagca 

<2 1 0> 2 

<2 1 1> 2 0 

<2 1 2> DNA 

<213> Artificial Sequence 

<4 00> 2 

tcctcgccct 



Sequence 

agggcgagga 20 



[01] a-P L L-g-De x©D N A£&£fSKH8f 
S*S£*jj*f. D e x UfcP L L-g-D e x 

*\ **>a&TS»*DNA«X«ffiJifll*=&-r*ci:* 

[02] a-P L L-g-De x©D N AJB£«RlSffii! 

-PLL-g-DexODNA«X«|gJlSflSJ£tt*fi, M 

[03] PLL £-PLLMa-PLL-g-Dex© 
DNA3mffl8HcmtZ>1fc%%7KTo PLL, e-PL 
LfcDNA*£«fli%*rrS>b\ a-P L L-g-De x 8 



tgctcaccat 20 

[04] a-P L L-g-De xtPAA-g-De x <D<P 
0DNA^«E&fc#*3K»*afcfe©T**3o P 
AA?:±Ii:t5PAA-g-De xlCjt^a-P L L* 
Sima-PLL-g-De xaf©f+Xh7>t 
»c#c#*!:r«ttfc DNA «S39J|ffiJIfli*?SE-r &£t 

[0 5] «-«rO*f-*>tt{k^ft©DNA*5SiSJSfc 
»b<flafcf*CTABEJt^ a-PLL-g-Dex 



30 



[02] 



100 




-□ — Mg-f*>W'J 
-O-- Mg-f*>3»b 



(8) 
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[01] 





100 - 




80- 






» 


60- 


& 


40- 




20- 




0C 




erPLL-g-DEX^J 
a Pll-g-DEXjR L 



-i r~ 

10 1S 20 25 30 



1 Strict it* IB StSJSEC 





100-i 




75- 






50- 


m 




& 




m 


25 f 




^PLL-g-DEXW; 
<*-PLL-g-DEXIB U 



— i 1 1 — 

O S 10 15 20 



[03] 



[04] 



100 



75 



50- 



2S- 



SSft 



i > ' 1 i " r V ' i 1 ' i 

~ i/> — Ln v-j — u-> 

z i i a t w " 



3 

(x-Y) : X= h*.Y= £r«Jfc 



1 4 



a. 

i 

ft 



TOO- 



_ 75 



50- 



25- 



— *M 



I 

(VI 



t — i — r 



IMMMMm 



T 



I I 



J*wwK x co ao — — 



j*» jP Jc X 4> 

o> o) o> a& *? > 



CV Ol. Q. 0U 

I I I I 

S 3 i3 ' 1 



sf i * 
(X-Y) : X» ?77 MP.Y= ffiSfct 



as o> O O a> cj 

<T <; Ol OJ *? V 
< < < < » 



(9) 



ftffl 2 0 0 1 - 7 8 7 6 9 



[05] 



100 




"5 



« 9 « I i 

£ j S 2 * 



n 



in 

•< .7 



& 

1 



E 



2 



(72)H^# F#-A(##) 4B024 AA20 CA01 CA11 FA20 HA19 

M^mm^yws4 -15-23 



